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[57] 


ABSTRACT 


A method of manufacturing a body comprising the 
steps of forming a single strip of material with at least 
one plain region and at least one region of protrusions, 
such as corrugations, bumps or ridges. The single strip 
of material is then laid on itself in a manner so as to 
provide two or more layers of the material and locate 
a plain region of one layer alongside a region of pro- 
trusions of an adjacent layer. The laying step may be 
accomplished by winding the strip into a coil. 

28 Claims, 8 Drawing Figures 
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axes spaced along the length of the strip at intersections 
FABRICATING BODIES between plain regions and regions of protrusions. In 

this case, the body may be in the form of a stack of 
This invention relates to methods of fabricating bod- contiguous generally planar alternate corrugated and 
ies which are constructed to have channels extending 5 plain sheets. 

through them. Alternatively, the laying step may be accomplished 

One way of fabricating such bodies is . to lay together by winding the strip into a coil. Preferably, in this case, 
two or more corrugated sheets which have identical the length of each region of the strip, prior tp winding 
parallel corrugations in such a way that adjacent sheets the strip into a coil, is at least equal to the circumfer- 
touch along their crests. It is customary to join the 1° e nce, or length of lap onto which the respective region 
sheets together along the crests of the corrugations. It is wound. That is to say, that the body has successive 
is, however, very difficult to position each sheet accu- windings comprising alternately one revolution of pro- 
rately relative to the other when producing such bodies trusions followed by one revolution of plain strip. It is . 
on a production-line. It is particularly difficult to avoid possible, however, to construct each winding (i.e. one 
nesting of crests of one sheet in to the valleys of an 15 complete revolution) of the strip with a plurality of 
adjacent sheet This problem is even greater in those alternate plain regions and regions of protrusions lo- 
cases where it is not possible to join the sheets together, ^ted so that the respective regions of successive wind- 
but it is desired to maintain the sheets in contact with ^ positioned relative to the layer on which it is 
each other. Similarly, if a single corrugated sheet is WO und so that, progressing radially there are alternate 
wound upon itself to form a coil, it is difficult to pre- 20 lay^ of plain regions and regions of protrusions, 
vent the crests of one layer nesting in the valleys of the Each iay er of. the body may comprise one or more 
next inner layer. plain regions and one or more regions having protru- 
One way of lessening these problems has been to sions and the juxtaposed planar layers may be arranged 
bond a separate plain sheet to the corrugated sheet In relative to one another so that a plain region of one 
this way, the plain sheet serves as a dividing wall which 25 layef ^ a re gion of protrusions of the next 
prevents the crest of the corrugations of each layer adjacent layer. 

nesting in to the valleys of adjacent layers when the ^ strip may ^ to provide it with only one 

sheets are laid up. Here again, during production it is plain ^ one reg i 0n 0 f protrusions and die step 
necessary to have two sources of sheets, one of which is of ^ plain reg j on on to ^ region of prot ru- 
passed through corrugating rolls and the other not The 30 comprises steps of folding the strip about an 
corrugated sheet has to be fed to the corrugating rolls ^ extending ^ gtrfp adjacent the intersection 
at a faster rate than the speed of movement of the plain ^^eeri the plain region and the region of protrusions 
sheet so that when the sheets are brought together and ^ ^ fo]ded strip on to itself, starting at the 

joined they are moving together at the ^same .velocity Amotion, to form a ^ 

Smce the sheets are bonded together, the end product « preferably the protrusions are in the form ofcorruga- 
of this stage of production is fairly easy to handle and ^ ^ tions ^ ^ formed by passing the 

there is very little difficulty r m laying up such duplex ^ ^ of ^ ^^5^ corrugating 

sheets to form the desired final body having voids or ^ j^**^ L protrusions may be in the form 
channels extendmg through it of ri dges or bumps protruding out of the general plane 

However, there are instances where it is not possible 40 01 ages J^ P^ ^ ^ ^ ^ & 
to join the sheets together. For example, in those cases Z^o f^ ^v 

where to do so would damage the sheet or coatings £ protrusions are in the form of 

applied to the sheet There are also ms^ces wterert J^^.^^ that the crests and vaUeys 
is uneconomic to introduce a P£ 45 of Corrugations extend in a direction transverse to 

■ a « 1 iT h ing transverse channels extendmg between the layers. 

AccSngto one aspect of the present invention Alternatively the crests and vaUeys of a 

there^s provided a nrtfaod of manufacturing a body region may extend m 

comprising the steps of forming a single strip of mate- SO stop so that the body has voids extendmg m a dmscfon 

rial with afleast oneplain region and at least one region along the strip between adjacent layers. 

SmSonrand laying thi single strip of material on The whole strip, or parts of the stnp may be. p»fo- 

StfinTma^so aVto^tovide two ^ more layers of rated, for example, some or all of the regions having the 

the material and locate a plain region of one layer protrusions may be f«ammated or some or all of the 

alongside a region of protrusion of an adjacent layer. 55 plain regions may be fonumnated 

According to a further aspect of the present inven- The strip may be made of any d«ired matenal de- 
tion there is provided a body having a single continuous pending upon the mtended use of the body For exam- 
strip 0 f material provided with a plain region and a pie if the body is to be , used I as an electrical '^tance 
region of protrusions along the strip, a plain region of heater for heating a fluid flowmg through the voids 
thestrip being laid on to a region of protrusions to form 60 between the contiguous sheets, the stnp may be made 
layers comprising alternately a plain region and a re- from an electrically conductive material such as a 
gion of protrusions. metal; or a ceramic such as electrically conductive 

Preferably the strip is provided with alternate plain silicon nitride or a ferroelectric material having a pe- 

regions and regions of protrusions extending along the rovskite type of crystal structure, for example lantha- 

length of the strip. 65 „ U m barium titanate. 

The step of laying a plain region of the strip on to a If the body is to be used as a screen or filter then the 
region having the protrusions may be carried out by strip may be made of a porous filter or screening mate- 
folding the strip in a zig-zag manner about transverse rial which can be worked to provide the protrusions 
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and the plain regions for example metal, fibres, paper, Referring to FIG. 1 a length of plain strip 1, that is to 

plastics material or felts. say an uncorrugated strip, is passed through the nip of 

The body may form a catalyst support such as for two corrugating rolls 12 to form a region 2 having 

example for use in catalysing combustion products of protrusions in the form of corrugations. The region 2 

the exhaust gases of an internal combustion engine. 5 extends a predetermined distance along the longitudi- 

The material may be a metal such as for example an nal axis of the strip. In the examples shown, the crests 

aluminium bearing ferritic steel of the type known as 3 arid valleys 4 of the corrugations extend in a direction 

fecralloy, or may be a ceramic substrate such as for transverse to the longitudinal axis of the strip. The 

example alumina, or silicon nitride. Alternatively the corrugating rolls 12 are then moved away from the strip 

strip may be fabricated from any other substrate which 10 1 and the strip 1 is advanced past the rolls to leave a 

forms a support for a catalyst or the strip may be made plain uncorrugated region 5. The rolls 12 are then 

from a material which is itself a catalyst. moved back into engagement with the strip 1 to form a 

The catalyst may be a noble metal and in particular, further corrugated region which extends along the strip 

when used as a catalyst for catalysing the products of L In this way, the strip 1 is provided with alternate 

combustion of an internal combustion engine the cata- 15 corrugated regions 2 and plain regions 5. 

lyst may be platinum or palladium. By controlling the speed of movement of the stnp 1 

The catalyst may be applied to the strip before the through the rolls 12 and the time interval that the rolls 

strip is worked to provide it with the protrusions or 12 are in, or out of contact with the strip 1, it is possible 

after the strip has been so worked. Alternatively it may 2Q to adjust the lengths of the respective corrugated or 

be possible to apply the catalyst to the completed body. plain regions 2 or 5, 

The following co-pending British Patent Applications To fabricate a body which has alternate corrugated 
Nos. 55466/72; 57208/73; 8303/74; 20988/74; and plain contiguous layers using the strip shown in 
20990/74; 38900/74 and cognate applications FIG- 1, the plain regions 2 are laid on to the corrugated 
15579/73* 51979/73; 51980/73; describe various bod- 25 regions 5. There are many ways of doing this, 
ies comprising a catalyst support and a catalyst applied Referring to FIG. 2 the strip 1 may be folded alter- 
to the support, and various methods of depositing the nately one way and then the other m a zig-zag manner 
catalyst on to the support. about axes 6 which extend in a direction normal to the 

Bodies according to the present invention may be length of strip 1 at the intersection between plain re- 
used as the support for the catalyst described in any of 30 gions 5 and corrugated regions 2. The length of each 
the above mentioned patent applications. Similarly the corrugated or plain region 2 or 5 is arranged to allow 
methods of depositing the catalyst on the support, and for each plain region to be stacked on a corrugated 
the catalysts, as described in these patent applications region to provide effectively contiguous alternate jux- 
may be used with bodies constructed according to the taposed corrugated and plain sheets, 
present invention. 35 » desired each layer so formed may have alternate 

The body may be used to effect pyrolysis if the strip corrugated and plain regions 2, 5 as illustrated in HO. 

is made from, or coated with, a material which will 3. 

effect pyrolysis of a fluid flowing through the voids Referring to FIG. 4, the stnp 1 of FIG. 1 is wound 

between adjacent contiguous sheets. into a coil. The length of each region 2, 5 measured in 

A number of bodies constructed in accordance with 40 a direction along the strip 1, is at least equal to the 

. the method of the present invention will be described, circumference on to which the respective region 2 or 5 

by way of examples, with reference to the accompany- is to be wound. In this way the final body composes 

ing drawings, in which: alternate layers of corrugated and plain sheets each 

FIGS. 1 and 6 show cross-sectional views of parts of extending for one revolution, 

strips of metal worked in accordance with the present 45 A further variation of coiling the stnp 1 of FIG. 1 is 

invention to provide a number of alternate corrugated shown in FIG. 5. The coiled strip of FIG. 5 does not 

and plain regions. have a ^rge unfilled centre section as with the coil of 

FIGS. 2 to 5 show bodies constructed by layering the FIG. 4. Instead, a first flat plain region 5 has wound on 

strip of FIG. 1 in accordance with the present inven- it one revolution of a corrugated region 2 followed by 

t | 0| J 50 one revolution of a second plain region 5 and so on. 

FIGS 7 and 8 show successive steps in the fabrica^ Referring to FIG. 6 there is shown a strip 1 formed in 

tion of a body in accordance with the present invention the same way as strip 1 of FIG. 1 except that for each 

using the strip shown in FIG. 6. body to be made from the strip, the stnp is provided 

In the following examples the bodies are intended for with only one plain region 5 and one corrugated region 

use as a catalyst in an exhaust gas purification system 55 2. 

for an internal combustion engine. The strip is made of To fabricate a body from the strip, a two-pronged 
an aluminium bearing ferritic steel, of the type known folding tool is slid into position at the intersection be- 
as FECRALLOY (a Trade Mark of the United King- tween the plain and corrugated regions 2 and 5. One 
dom Atomic Energy Authority) to which is applied a prong of the tool lies across the strip 1 normal to the 
catalyst such as for example platinum, or palladium 60 longitudinal axis of the strip 1 on one side of the strip 
metal Such a supported catalyst is described in our whilst the other prong lies across the strip 1 on the 
co-pending cognate British Patent Applications Nos. other side. By rotating the two-pronged tool about an 
15579/73, 51979/73 and 51980/73. The method used axis extending normal to the longitudinal axis of the 
to deposit the catalyst on the strip may be that de- strip 1, the plain region 5 may be made to lie along-side 
scribed in our co-pending British Patent Applications 65 the corrugated region 2. Further rotation of the tool 
Nos. 57208/73, 20990/74, 8303/74, 20988/74, and will wind the strip 1 into a coil, which, progressing 
38900/74. The strip is 0.002 ins (0.05 mm) thick, 4.0 radially outward, comprises effectively alternate layers 
ins ( 101.6 mm) wide, and of various lengths. of corrugated and plain sheets. 
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The cross-sectional shape of the corrugations may be 9. A method according to claim 1, wherein the pro- 
of any desired form for example it may be a succession trusions are raised bumps. 

of alternate inverted and non inverted "V" or "IT 10. A method according to claim 1, wherein the 

shapes, or rectangular channels or may be of sinusoidal protrusions are tabs projecting from a surface of the 

form. * strip. . 

The strip may be coated with a powder prior to ap- 11. A method according to claim 1, wherein the stnp 

plying the catalyst to extend the surface area of the is perforated. 

strip. Alternatively the surface of the strip may be 12. A method according to claim 1, including the 

roughened prior to applying the catalyst to achieve the step of depositing a catalyst on the strip of material, 

same aim. 10 13- A method according to claim 12, wherein the 

The protruding regions referred to hereinbefore may . catalyst is applied to the strip prior to working the strip 

be formed by pressing up ridges or bumps or by dim- to provide the regions of protrusions, 

pling the sheets instead of by corrugating the sheets. 14. A method according to claim 12, wherein the 

We claim: catalyst is applied to the strip after working the strip to 

1. A method of manufacturing a body, which method 15 provide the regions of protrusions. 

comprises the steps of forming a single elongate strip of 15. A method according to claim 1, wherein the strip 

material with regions comprising; alternately along the is made of metal. • u 

length of the strip, aplain region and a region of protru- Id. A method according to claim 15, wherein the 

sions; laying the, or each, plan region onto the, or each, metal is an oxidised aluminium bearing ferritk steel, 

region of protrusions by folding the strip about an axis 20 17. A method according to claim 1 , wherein the strip 

extending across the strip transverse to the length of is a ceramic. 

the strip; and winding the folded strip onto itself, start- 18. A body comprising a single continuous elongate 

ing at the axis about which the strip is folded to form a strip of material which has been worked to provide it 

coil which comprises alternate layers of plain and cor- with regions comprising, alternately along the length of 

rugated strip. 25 the strip, a plain region and a region of protrusions, and 

2. A method according to claim 1, wherein each layer has been folded about an axis extending across the strip 
of the coiled strip is arranged to have a plurality of transverse to the length of the strip to lay a plain region 
alternate plain regions and regions of protrusions lo- of the strip onto a region of protrusions wherein the 
cated so that the respective regions of successive layers folded strip has been wound onto itself to form a coil, 
are positioned relative to adjacent layers so that, pro- 19. A body according to claim 18, wherein the strip 
grossing radially, there are alternate layers of plain is made of a ceramic. 

regions and regions of protrusions throughout the 20. A body according to claim 18, wherein the strip 

body, is made of a metal. 

3. A method according to claim 1, wherein the the 35 21. A body according to claim 20, wherein the metal 
strip is folded about an axis extending across the width is an aluminium bearing ferritic steel. 

of the strip at an mtersection between a plain region 22. A body according to claim 21, wherein the steel 

and a region of protrusions. is oxidised so as to form an oxide layer on a surface 

4. A method according to claim 1, wherein the strip thereof. 

is worked to provide it with one plain region and one ^ 23. A body according to claim 18, wherein a catalyst 

region of protrusions, and the strip is folded about an is applied to at least part of the strip, 

axis extending across the strip adjacent the mtersection 24. A body according to claim 18, wherein the axis is 

between the plain region and the region of protrusions. located adjacent an intersection between a plain region 

5. A method according to claim 1, wherein the pro- and a region of protrusions. 

trusions are in the form of corrugations. 45 25. A body according to claim 18, wherein the pro- 

6. A method according to claim 5, wherein the crests trusions are in the form of corrugations. 

and valleys of the or each region of corrugations extend 26. A body according to claim 18, wherein the pro- 
in a direction transverse to the length of the strip so trusions are in the form of bumps, 
that the body has corresponding transverse channels 27. A body according to claim 18, wherein the pro- 
extending between the layers. 5 o trusions are in the form of ridges. ■ 

7. A method according to claim 5, wherein the crests 28. A body according to claim 18, wherein each 
and valleys of the each region of corrugations extend in winding of the coil comprises successive plain regions 
a direction along the length of the strip so that the final and regions having protrusions, and juxtaposed wind- 
product has voids extending in a direction along the ings of the coil are arranged relative to one another so 
length of the strip between adjacent layers. 5 ' 5 that a plain region of one winding Kes adjacent a region 

8. A method according to claim 1, wherein the pro- of protrusions of the next adjacent winding, 
trusions are in the form of ridges. * * * * 
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